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In the first few years of the transition, as the unemployment rate rose from zero to double digits in most CEE economies, the Czech Republic had a similar rate of inflow of the employed into unemployment as the other economies. Burda (1994) for instance reports 1992 monthly inflow into unemployment rates to be .5 in the Czech Republic, .8 in the Slovak Republic, .5 in Hungary, and .6 in Poland. Ham et al. (1998) use OECD data and report the 1992 inflow rates to be 0.9 for the Czech Republic, Hungary and Poland, and 1.3 for Slovakia. (After the double digit unemployment rates were established in all the CEEs except for the Czech Republic, the inflow rates started to be lower in the Czech Republic than these other economies.) Moreover, as Schaffer (1995) shows, budgetary subsidies to firms were virtually eliminated in the Czech Republic as well as other CEE economies in the early 1990s, thus providing similar pressure in all these economies to release excess labor. Finally, as Paukert (1995) demonstrates, labor force participation declined in all the CEE economies and not just the Czech Republic.
-2-1999). Using OECD data, HST (1998) , for instance report 1991 outflow rates to be 17.1 in the Czech Republic but only 4.8 in Slovakia. Similarly, their data for 1992 indicate the outflow rate to be 26.6 in the Czech Republic, 10.2 in Slovakia, 6.6 in Poland, and 4.3 in Hungary. Moreover, other possible causes of the less rapid rise of unemployment in the Czech Republic in the early 1990s, such as lower inflow rates into unemployment due to higher government subsidies to Czech firms or to more marked declines in Czech labor force participation, are not borne out by the data.
3 These basic findings suggest that one needs a thorough understanding of the determinants of outflow from unemployment and the matching of the unemployed and vacancies in the Czech Republic and the other CEE countries. While HST (1998 HST ( ,1999 examine the outflow issue, in the present paper we analyze the process of matching of the unemployed and vacancies.
The literature on matching functions usually assumes that the outflow (number of individuals flowing) from unemployment to employment O is a function of the number of unemployed U and the number of posted vacancies V, O=f (U,V) . Matching is seen as a search process, with both the unemployed and employers with vacant positions striving to find the best match, given exogenous factors such as skill and spatial mismatch, as well as availability of information. Some authors (e.g.,
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(1) Blanchard and Diamond, 1989 , Pissarides, 1990 , and Storer, 1994 expect the matching function f to display constant returns to scale, while others have identified reasons, such as externalities in the search process, heterogeneity in the unemployed and vacancies and lags between matching and hiring, why increasing returns may prevail (e.g., Diamond, 1982 , Coles and Smith, 1994 , Profit, 1996 , and Mortensen 1997 . Increasing returns are conceptually important because in many models they constitute a necessary condition for multiple equilibria and provide a rationale for government intervention. In this paper we show that increasing returns may have been an important phenomenon in the Czech Republic as compared to Slovakia and by implication the other CEE economies.
In specifying the matching process, the most frequently used functional form is Cobb-Douglas where, U i,t-1 , and V i,t-1 are the number of unemployed and vacancies in area i at the end of period t-1, respectively, O i,t denotes the outflow to jobs (the number of successful matches between the currently unemployed and current vacancies) and constant c captures the efficiency of matching.
In view of the serious unemployment problem in the transition economies, the literature on the matching of unemployed and vacancies in these economies has grown rapidly. It has also produced contradictory results, in part because the studies use different methodologies and data.
Methodologically, the studies differ especially with respect to the specification of the matching function and treatment of returns to scale, the inclusion in equation (1) of other variables that might affect outflows and the extent to which they use static or dynamic models. In terms of data, the studies differ in whether they use annual, quarterly or monthly panels of district-level or more aggregate (regional) data and whether they cover short or long time periods. None of the studies 4 The principal studies in this area are Burda (1993) , who uses monthly Czech and Slovak district-level data from 1990 to1992, Boeri (1994) , who uses 1991-93 regional panel data for the Czech Republic, Hungary Poland, and Slovakia, Münich (1994, 1995) , who use annual 1992 and 1993 data from the Czech and Slovak Republics, Lubyova and van Ours (1994) , who use 1990-93 monthly data for Slovakia and 1991-93 data for the Czech Republic, Boeri and Scarpetta (1995) , who use monthly data for districts/regions in Poland (1992-93) , Hungary (1991-94) , the Czech Republic , and Slovakia (1990-93) , Burda and Lubyova (1995) who use monthly and quarterly Czech and Slovak data from 1992 to 1994, Boeri and Burda (1995) , who use Czech district-level data over the period 1992-1994, Burda and Profit (1996) , who use district and regional 1992-94 data from the Czech Republic, and Profit (1996) , who uses Czech district data during 1992-94. For a brief survey of the principal studies se Munich et al. (1997) . 5 As we discuss presently, one of the goals of this study is to examine the effect of active labor market (training) policies on matching. In this context it is important to note that the vacancy data do not include slots in these active labor market policy programs.
-4-adjusts the data for the varying size of the unit of observation (district or region) which, as we show presently, may generate biased estimates of the returns to scale in many studies.
4
The contradictory findings of the existing studies, as well as the Czech Republic's high outflow from unemployment relative to Slovakia and the other CEE economies, have led us to carry out comparative analysis of matching in the Czech and Slovak republics. As we mentioned earlier, our focus on the Czech and Slovak Republics is motivated by the fact that they represent a unique laboratory, in which we can hold constant many initial conditions. Comparing them is hence methodologically preferable than comparing the Czech Republic to other CEE countries with differing conditions. From the methodological standpoint, a particularly important advantage of using the Czech and Slovak data is that all employers have been legally obliged to report all vacancies to the government labor offices. This makes the measured vacancy variable in these two republics much more accurate than the vacancy measures used in most other economies, East or West.
5
Unlike other studies, we also use a more flexible and up-to-date empirical methodology and superior data. In particular, unlike other studies we a) use a translog rather than the more restrictive Cobb-Douglas specification of the matching function, b) test and carefully control for the endogeneity of explanatory variables, c) account for the presence of a spurious scale effect introduced by the 6 Few studies have accounted for one or at most two of these latter problems.
7 There are of course exceptions. Pissarides (1990) for instance shows that in his theoretical model the CobbDouglas function could represent a useful approximation. In the empirical work, Boeri (1994) estimates a CobbDouglas matching function of unemployment and vacancies, with unemployment entering as a CES function of short and long term unemployed. Warren (1996) also uses more complex specifications in the U.S. context. 8 Ideally, one would also like to separate the newly posted vacancies from the existing ones. While our data on vacancies are of better quality than those from most other countries, they do not allow us to identify the vintage of vacancies.
-5- We start in Section 2 by presenting our estimating framework and explaining how it overcomes some of the principal problems of the existing studies. In Section 3 we describe our data and the implementation of our econometric model. In Section 4 we present basic statistics and our econometric estimates. We conclude in Section 5.
The Estimating Framework
Theories of search and matching generally do not imply a particular functional form of the matching function and most studies use the Cobb-Douglas form. 7 We minimize the potential bias stemming from this restrictive specification by using a translog form. We also include separately the new (current period) entrants into unemployment and those already unemployed in order to allow for the finding by Coles and Smith (1994) that new entrants interact with posted vacancies in a different manner than those already unemployed. (Hsiao, 1986) to estimate the effects of district-specific factors that may influence the efficiency of matching.
The Estimation Strategy
In the first stage of the AHIV procedure, we estimate ß's and ?'s of the matching function by exploiting the monthly within-district variation in these time varying variables. We use these 9 As we mention below, we assume that W i is uncorrelated with the instrumental variables used to predict the other explanatory variables in equation (2).
-7- 
The First Stage Estimation
The dependent variable and the error term in equation (2) 10 These identities assume that all matches are brought about by the reported unemployed and vacancies (there being no out-of-register matching). Other forms of matching may create more complicated identities but will not eliminate the problem of weak exogeneity.
-8- (2) into deviations from forward means and compute instruments as deviations from backward means.
This transformation maintains a relatively large variance in the variables as well as a small variance 11 A detailed description of the transformation is provided in Appendix II. Note that relative to a first difference specification, our form of mean deviations generates (i) a higher variance in variables (since the distance of individual observations from the mean tends to be greater than the distance between two successive observations) and (ii) a smaller variance of the error term (since the variance of the mean deviation error is approximately equal to the variance of the original error term, while the variance of the difference in successive error terms is twice the variance of the original error term).
12 The instruments explain 20% to 75% of variation in explanatory variables. The lowest explanatory power of instruments was for vacancies (20-30%), and the highest power was for outflows (60-70%). 13 There are several possible measures of district size. We use the district labour force, but the results would not be materially affected by using other measures.
-9-in the error term and it avoids the problem of weak exogeneity. 11 In our empirical work we find that the explanatory power of these instruments is adequate.
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Adjusting for Varying Size of Districts
Since the literature on matching has not taken into account the variation in the size of the unit of observation (in our case the district hypothesis. The bias, and therefore the likelihood of an incorrect acceptance of the constant returns 14 An interesting question for future research is whether the size of districts and regions, the usual units of observation in the matching function studies, tends to be determined by an arbitrary administrative fiat or an endogenous optimization process of population settlements, based on historical economic forces that are in principle similar to an optimization process determining the size of firms.
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hypothesis, is greater, the greater is the portion of the correlation of U i and V i with L i that is due to differences in the size of the district labor force. As we show in Appendix IV, the bias is very similar to that stemming from an omitted variable problem. In what follows we call this phenomenon the spurious scale effect.
14 It can be shown that the spurious scale effect is avoided if one uses panel data and estimates a Cobb-Douglas function by fixed effects. In this case, the fixed effects transformation removes the spurious scale effects together with the district-specific time invariant effects. Unfortunately, the spurious scale effect problem remains even under fixed effects if the real matching function is more complex than Cobb-Douglas. As we show in Appendix IV, in the case of our translog specification with three factors, the adjusted model should be estimated as
The estimated coefficients of direct effects ß's are hence identical with the coefficients of the unadjusted model only if the sums of ? coefficients in the parentheses are equal to zero. As we show presently, this is also related to the necessary but not sufficient conditions for constant returns. In general, with bars denoting means of variables, the formula for short-term elasticities computed at the means of 15 Note that our discussion of the spurious scale effect identifies problems that arise under various returns to scale but does not per se assume any particular returns to scale.
-11-
explanatory variables is:
It is obvious that the last term on the right hand side disappears if the sums of ? are zero. In this case expression (8) becomes identical to the formula for elasticities in the unadjusted model as presented in Appendix III.
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The Second Stage Estimation
In the second stage we estimate ds' which reflect the impact of district-specific variables W i on the efficiency of matching, given unemployment, inflow into unemployment and vacancies. Using the consistent estimates from the first stage, we compute the (average annual) unexplained first stage residuals and use them on the left hand side of the following annual cross section OLS regressions:
where the variables O and X are adjusted for district size.
Selecting the Functional Form
Since there are no strong a priori reasons to expect the matching function to have a given form, we start with the translog function, which nests a number of simpler functional forms, including the CobbDouglas. We allow the new entrants into unemployment to be a separate factor from those already 16 See Denny and Fuss (1977) .
-12- Burda and Lubyova, 1995) . However, an examination of these data indicates that this outflow is relatively low compared to the total expected outflow to jobs.
18 Although the individuals flow into unemployment in the same calendar month, they enter on different days within the month. This means that they face different probabilities of finding vacancies during the calendar month. Assuming, that the inflow is approximately uniform over the month, we multiply the total monthly inflow by .5.
19 Total outflows and outflows to jobs are positively correlated, with the latter representing about 75 percent of the former in the Czech Republic.
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The first three hypotheses relate to the degree of substitutability among the three factors. The fourth hypothesis addresses the returns to scale observed in the matching process.
The Data and Variable Definition
In order to produce the best possible parameter estimates, we have assembled an extensive panel of data on all 76 Czech and 38 Slovak districts. The data cover the period January 1991 -December 1996
and contain monthly observations for the following variables in the first stage of estimation: Since a) outflow to jobs is a theoretically preferred variable to total outflows and b) only total outflow is available for Slovakia, we carry out the estimation for the Czech Republic using both measures and compare them to the Slovak findings based on total outflow. As we show below, the Czech estimates based on total outflow and outflow to jobs are similar. 19 As a result, the lack of data on outflow to jobs in Slovakia does not appear to affect dramatically the validity of our Czech-Slovak comparison.
-14- Education is included to test the hypothesis that more educated individuals are better able to find jobs. Demand for individuals with human capital is hypothesized to have increased during the transition 20 Like other governments in the region, the Czech and Slovak governments introduced active labour market programs shortly after the Velvet Revolution. If these programs are successful in their objective of improving job matches and creating jobs, they should increase outflows from unemployment. For a more detailed description of these programs, see e.g., Münich and Terrell (1996) and Münich (1996) .
-15-and they are also expected to be more adept at searching for jobs. The share of unemployed with spells longer than nine months is included because the long-term of unemployed may have different unobservable characteristics than the short term unemployed. They may suffer from discouragement, stigma, loss of skills, and skill mismatch.
The ratio of industrial output to the labor force controls for the differences in the level of economic activity in the various districts. It is expected to have a positive effect on matching unless vacancies fully capture this effect in the first stage of estimation. The number of small-scale entrepreneurs proxies for the presence of an important source of dynamism and jobs in the transition economies. This variable is expected to have a positive effect on matching. The ratio of the value of agricultural to industrial production in 1990 proxies for the sectoral diversity of districts at the start of the transition. The distance of the district capital from the West German or Austrian border allows us to check the widely held belief that the low unemployment in the Czech Republic is brought about by the ease with which Czech workers can participate in the German and Austrian labor markets. Population density of the district proxies for the average geographic proximity of agents in the labor market.
Within the Czech Republic, we were able to include two additional variables: the amount of government funds spent on active labor market policy programs (ALMPs) and whether the district belongs to the Sudeten lands. ALMP spending ideally captures the policies of district labor offices that are aimed at improving matching and hence reducing unemployment. 20 The ALMP variable should have a positive 21 One cannot take the direct effect of ALMP on outflow to be the share of total outflow going into ALMP programs, since there may be important substitution effects (regular employees being substituted by subsidized employees) and displacement effects (job losses in other firms as a result of changes in product and other markets that are brought about by the subsidized jobs). There is also a problem in that some outflow to short term public works is not consistently reported as part of outflow and the better prospect of outflow due to retraining is difficult to identify directly.
-16-effect on job matching if higher expenditures yield more job matches and higher outflows. 21 Indeed, Svejnar, Terrell and Münich (1995a) find the effect to be positive in the Czech Republic but insignificant in Slovakia, while Svejnar, Terrell and Münich (1995b) find the results to be sensitive to model specification and Burda and Lubyova (1995) find the effect to be positive in both republics. The problem is that ALMP spending may be influenced by unemployment and outflow, thus possibly causing spurious correlation between ALMP spending and outflow. Boeri and Burda (1995) instrument ALMP, using as instruments district-specific ALMP spending aggregated over the four quarters of the current year, the other regressors in the matching function, and in Slovakia also an explicit allocation rule for ALMP. As we have shown above, the unemployment and vacancy data are not strongly exogenous and the contemporaneous aggregation of ALMP may hence not be a valid instrument. As a result, we instrument current ALMP spending in a district by its lagged values and, we also test the sensitivity of estimates to the choice of other instruments.
By distinguishing Czech districts that fall into the Sudeten lands from others, we control for the different structure of this part of the Czech Republic. The Sudeten lands were depopulated after World War II as the German population was moved to West Germany. Property rights were less clearly established and more sluggish restitutions may have caused labor market adjustments in these regions to differ from the rest of the country.
Basic Statistics and Econometric Estimates
Basic Statistics
-17-As may be seen from Figure 2 , between 1991 and 1994, the Czech and Slovak Republics experienced a similar pattern of unemployment growth, but the rate of increase was much steeper in Slovakia. Indeed, with the Slovak labor force being about one-half of the Czech labor force, one observes the number of unemployed in Slovakia rising to about twice the absolute level observed in the Czech lands (over 350,000 vs. less than 200,000). Moreover, while the total number of vacancies remained low (8,000-13,000) in Slovakia, it gradually rose to about 100,000 in the Czech Republic. The average districtlevel statistics, reported in Appendix Table A1 , provide a similar picture of a high unemployment and low vacancy economy in Slovakia versus a more balanced unemployment-vacancy situation in the Czech lands.
An analysis of the underlying district-level mismatch indicates that while in the Czech Republic one finds a number of districts where the number of vacancies is similar or even exceeds the number of unemployed, in most Slovak districts the number of unemployed greatly exceeds the number of vacancies (Münich, Svejnar and Terrell, 1996) .
In Figure 3 we plot the evolution of the overall relationship between the number of unemployed and number of vacancies in the two republics (the values for Slovakia are scaled by the size of the labor force so as to be comparable with those for the Czech Republic; the same scaling is also used for the Slovak flows in Figures 4 and 5) . The vertical parts of the Czech and Slovak data plotted in Figure 3 relate to 1991 and depict the rapid rise of unemployment in the early phase of the transition. Since 1992, one observes negative Beveridge-type relationships between unemployment and vacancies in both republics.
However, the Beveridge curve is steep in Slovakia, capturing the fact that vacancies varied little during significant unemployment fluctuations, while in the Czech Republic it is flat, reflecting the fact that vacancies increased dramatically over time, with relatively small variations in unemployment. From the Slovak plot it also appears that the Beveridge curve has been shifting outward over time, consistent with 22 The hysteresis hypothesis implies that a fall in demand is accompanied by structural changes that reduce the effectiveness of matching. Examples of these structural changes are the loss of skills among the long-term unemployed and the adjustment of firm's production practices in periods of low product demand.
-18-the hypothesis of hysteresis 22 and the fact that duration of unemployment has been rising in Slovakia after the rapid rise in the unemployment rate. Finally, as may be seen from Appendix Tables A2 and A3, the negative correlation between adjusted district-level vacancies and unemployment is generally stronger in the Czech Republic than in Slovakia, with the absolute size of the correlation coefficient growing over time in Slovakia and displaying an inverted U shape pattern over time in the Czech Republic.
Econometric Estimates The First Stage
Since the transition period has been characterized by a rapid and profound regime change, we have collected monthly data in order to estimate the model separately for each year and test for changes in parameter estimates over time. The earliest data are from 1991 and these are used as instruments for the 1992 regressions. The choice of calendar years as separate periods for estimation was guided by the fact that the most fundamental policy measures (e.g., the 1991 price liberalization, the 1992 change in unemployment compensation system, the 1993 value added tax, and the 1993 separation of the Czech and Slovak Republics) were all introduced on January 1 of the given years.
The tests of the form of the matching function are summarized in Table 1 . The tests are based on outflow to jobs and total outflow in the Czech Republic, and on total outflow in Slovakia. As may be seen from Table 1 , the results are similar in the two countries in that only the hypothesis of weak separability between U and S cannot be rejected in any year. Importantly, the usual Cobb-Douglas specification is also rejected in both republics in all years, indicating that it is imperative to allow for a more flexible functional 23 The complete sets of estimated parameters for the general and weakly separable functional forms are reported for both countries in Appendix Table A4 . As we mention below, in order to test if the estimated parameters of the matching function vary across the range of variable values, we have also re-estimated the matching function on Czech data using a spline function and found the results to be quite similar. 24 The corresponding estimates based on the unconstrained translog model are analogous and are reported in Appendix Table   A5 .
-19-form than the usual Cobb-Douglas. We have also tested the validity of the frequently invoked condition of constant returns to scale. As may be seen from Table 1 , like the Cobb-Douglas specification, this condition is also rejected in both republics in all years. Finally, we have checked if the estimates of returns to scale differ when one uses data that are adjusted for the size of the districts as opposed to those that are unadjusted. We have found the two sets of estimates to differ somewhat, but not excessively. An examination of the estimated ? coefficients indicates that their sum is often not significantly different from zero, thus suggesting that this may be one of the reasons for the observed similarities of the two sets of coefficients in the present study.
On the basis of the tests reported in Table 1 , we have used the translog form with weak separability of U and S in further analysis. 23 The estimates of matching function elasticities and returns to scale, evaluated at the geometric means of variables, are reported in Table 2 . 24 The estimates are again based on outflow to jobs and total outflow in the Czech Republic, and on total outflow in Slovakia. As may be seen from Table 2 , the Czech estimates based on outflow to jobs and total outflows are similar, with the former showing somewhat higher point estimates of the returns to scale than the latter. The estimates are precisely estimated and they fluctuate without a trend in the region of increasing returns, ranging from 2.9 to 3.5 for outflows to jobs and 2.2 to 2.8 for total outflows. Contrary to many earlier studies, our estimates hence indicate that the matching process in the Czech Republic displays strongly increasing returns to scale. The corresponding estimates of returns to scale in Slovakia are relatively low and they are imprecisely 25 Many directors of the Slovak district labor offices were replaced concomitantly with changes in governments during the early to mid 1990s.
-20- Another explanation of the Czech-Slovak differences in returns to scale has been advanced by Mortensen (1997) , who attributes the difference to "animal spirits", or differences in beliefs of economic decisionmakers in the two republics. With the Czech and Slovak fundamentals being similar, Mortensen (1997) derives a theoretical model in which one can attribute the higher returns to scale in the Czech Republic to greater optimism of its economic agents. While it is difficult to provide direct evidence on differences in animal spirits, we find Mortensen's explanation plausible. As HST (1998) document, in the early 1990s
the Czech Republic registered a faster growth of small scale (private sector) firms than Slovakia, attracted about five times as much foreign investment per capita, launched faster privatization of state owned firms, and was less hit by the decline in military production. In the early 1990s, the expectation that the Czech economy would outperform the Slovak economy was so widespread that in 1992 it led to the election of a strongly pro-reform government in the Czech Republic and a much more gradualist (socially-oriented) government in Slovakia. The different orientation of the two governments contributed to the decision to -21-split Czechoslovakia in 1993. Finally, as may be seen from A comparison of the individual elasticity estimates in Table 2 indicates that vacancies and the newly unemployed play a much more important part in the Czech Republic than in Slovakia. The Czech estimates based on outflow to jobs and total outflow are again similar and they yield vacancy elasticities that are all significantly different from zero and range from 0.7 to 1.2. In contrast, the estimated vacancy elasticities We have also checked if our results are sensitive to imposing the same functional form in all ranges of the data by estimating the Czech matching function using Suit et al.'s (1978) approach to the spline function. 26 The estimation, which constrains the coefficients to be the same throughout the 1992-95 period, 27 Constraining the coefficients to be identical over time is consistent with Profit's (1997) nonparametric study in which he identifies bi-modality and persistence of two unemployment equilibria in the Czech data from 1991 and 1994.
-23-confirms our earlier results in that it yields similar overall values of parameters and returns to scale.
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The Second Stage
The estimated effects on matching of the structural and policy variables that are time invariant or measured only with annual frequency are reported in Table 3 . We report estimates from four representative specifications since some of the estimates are a bit sensitive to the inclusion of particular variables. Because the number of estimates is large and the outflow to jobs and total outflow estimates for the Czech Republic are again very similar, we report only the estimates for outflow to jobs.
As may be seen from Table 3 , in the Czech Republic the proportion of university educated individuals in the district unemployment pool increases the efficiency in matching in all years, while in Slovakia the effect only becomes positive in 1994 and 1995, after being negative in 1992 and 1993. In contrast, the proportion of unemployed with high school education is found to increase matching efficiency in all the specifications in Slovakia in 1992, 1993 and 1995, as well as in about one-half of the specifications in 1994, while it has an insignificant or negative effect in the Czech Republic. Hence, while the two republics have a similar educational structure of the population, the matching process appears to favor more the university educated in the Czech Republic and those with high school education in Slovakia.
In both countries, the long-term (more than nine months) unemployed have a negative effect on the efficiency of matching in almost all specifications and years. This effect has a much greater magnitude in Slovakia, where the problem of long-term unemployment has been more acute. Factors such as scarring and loss of skills of the long-term unemployed are hence important in the matching process.
28 Since our inquiries with officials at the district labor offices indicated that ALMP funds were distributed with a view toward the unemployment and vacancy situation in the individual districts, we wanted to ensure that our instrument did not pick up the likely positive effect of local unemployment on the allocation of ALMP expenditures.
-24-
The prevalence of small enterprises has a positive effect on matching in Slovakia in 1992, but the effect becomes insignificant in the later years. In the Czech Republic the coefficient is significant in the more parsimonious specifications of 1993-95, yielding a positive effect in 1994 and 1995, but a negative effect in 1993. Small enterprises are sometimes viewed as a source of extra job opportunities because they engage in labor-intensive activities. Our results indicate that this effect, if present, does not manifest itself systematically as an increase in the efficiency of matching of the unemployed and vacancies.
In the Czech Republic, where ALMP expenditure data are available, we have estimated the effect of ALMPs on the efficiency of matching, using at first the previous year's value of ALMP expenditure as an instrument. As can be seen from the table, the amount of ALMP spending is found to have had an insignificant effect on the efficiency of matching in 1992, a positive effect in 1993 and negative effects in 1994 and 1995. These estimates suggest that the effect of government's ALMP expenditures was insignificant in the early stages of the transition, became positive in 1993 and actually hindered the matching process in the more mature transition phase of the mid 1990s. Since lagged ALMP might include some spurious correlation, we have also estimated the effect of ALMPs using other instruments. 28 First, we used as instruments the share of votes obtained by the governing coalition of political parties (districts voting in favor of the coalition might be expected to get more ALMP funds because the funds are allocated by the central government), the share of unemployed who are within 0-3 months before the expiration of their unemployment benefits (ALMP funds are often allocated preferentially to those who lose their entitlement to unemployment benefits) and the share of high-school graduates in the total population of 29 The highest correlation coefficient, -.19, was that for the correlation of spending with the share of votes cast for central government coalition.
-25-their age cohort (a significant portion of ALMP funds is in employment subsidies for school leavers). We found the correlation of these three instruments with ALMP spending to be very low, however, and their addition to the set of instruments had a negligible effect on the estimated coefficients. 29 We next used as an instrument the part of district-level ALMP expenditures that could not be explained by local unemployment rate and vacancies. The unexplained residual portion of ALMP expenditures may for instance reflect the relationship (influence) that the director of the district labor office has with the central ALMP budget office, and that is unrelated to the situation in the local labor market. In this specification, we found the ALMP expenditure coefficient to be statistically insignificant. Finally, we have performed the analysis using as instruments variables that capture the structure of district-level agencies (such as the per capita number of primary schools, teachers and government agencies) that could be correlated with the allocation of the budget among various expenditure categories, including ALMP, and are likely to be independent of the local labor market conditions. These specifications generally also yielded insignificant effects of ALMP. In view of the in-depth nature of our investigation, we conclude that the effect of ALMP expenditures on matching efficiency has most likely been insignificant.
The remaining variables produce insignificant or only occasionally significant coefficients. The extent of agriculture in the district at the start of the transition process has no effect on matching in Slovakia and, with the exception of 1993 when it is negative, the effect is also insignificant in the Czech
Republic. The level of industrial production, population density, distance to a western border, and the location of a district in the Sudeten lands have no effect on the efficiency of matching. The observed insignificance of these variables suggests that the importance that has been attributed to them in popular -26-policy discussions about the low unemployment in the Czech Republic is unfounded from the standpoint of matching efficiency.
Concluding Observations
After being non-existent under communism, the unemployment rate in all Central and East
European countries except for the Czech Republic rose to double digit rates and was coupled with long unemployment durations in the early and mid 1990s. The very low unemployment in the Czech Republic was in large part brought about by a high outflow rate from unemployment. In our analysis, we have Overall, our study suggests that the exceptionally low unemployment rate in the Czech Republic as compared to Slovakia and the other CEE economies has been brought about principally by the following phenomena in the Czech Republic: (1) a rapid increase in vacancies along with unemployment, resulting in a relatively balanced unemployment-vacancy situation at the aggregate as well as district level, (2) a major part played by vacancies and the newly unemployed in the outflow from unemployment, (3) a matching process with strongly increasing returns to scale throughout (rather than only in parts of) the transition period, and (4) ability to keep the long term unemployed at relatively low levels. Since until 1996 the Czech economy registered overall economic growth that was similar to that of the neighboring high unemployment economies (e.g., Hungary, Poland and Slovakia), the interesting question, to be addressed in future research, is whether the Czech Republic's favorable vacancy situation, coupled with its strong matching process, was brought about by a relatively high level of initial economic activity (better initial conditions) or a relatively delayed restructuring of firms.
?
The appropriate instruments are computed as deviations from backward means as
The transformed error term g (1991) . Since the explanatory power of instruments of farther lags is small, we limit the number of lags used as instruments to three.
Appendix III
Partial derivatives of equation (2) give us elasticities of matching with respect to the number of unemployed, inflow into unemployment and vacancies. The elasticities are given as:
? ss % ? us % ? sv ' 0 (33)
and they vary with explanatory variables rather than being constants as in the case of the Cobb-Douglas specification. The elasticity of scale ? is given by:
Substituting the expressions for elasticities into the formula for returns to scale and rearranging yields
Since constant returns to scale must hold independently of the values of the explanatory variables, the following linear parameter restrictions have to be satisfied:
Appendix IV a) The Spurious Scale Effect
For the purposes of exposition, we present a simple case that demonstrates the impact of the spurious scale effect on estimation. Assume that the country is a homogeneous territory divided administratively into districts of different sizes with identical labor market conditions and characterized by a simple Cobb-Douglas matching function with increasing returns to scale (ß u +ß v >1). As a result of homogeneity, the outflow, 30 Note that for expositional purpose the variance in district level variables is brought about completely by the administrative variation in district sizes rather than by economic factors.
-32-lnO i ' a % ß u lnU i % ß v lnV i % e i (36) 
where l i is the share of district i in the national labor force, defined as L i /L. 30 Not taking the district size into account and estimating the matching function on unadjusted cross-sectional data amounts to estimating the model Substituting (34) into (35), we get which in turn yields It is obvious that the estimation of (38) is identical to estimating (36). However, (38) represents a regression of l i on itself plus a constant term. It will hence generate constant returns to scale (ßˆu+ ßˆv=1) and a zero constant term (â=lnO-ßˆulnU-ßˆvlnV) . The estimation of model (36) therefore yields biased estimates since we have postulated increasing returns to scale.
A remedy for the problem is to adjust the variables by the district size in order to obtain the following model: 
?lnO i,t ' ß u ?lnU i,t&1 % ß v ?lnV i,t&1 In general, one has no a priori information about the returns to scale since they represent a statistic that is to be estimated from the data. The intercorrelations among the unadjusted variables can of course be checked in advance. Judging from the Czech and Slovak data at our disposal, these intercorrelations are positive and significant.
b) Data Transformations, Functional Form and the Spurious Scale Effect
When the district size does not change over time, a fixed effects transformation eliminates the spurious scale effect in a Cobb-Douglas but not translog functional forms of the matching function.
A fixed effects (first difference) transformation of the adjusted equation (40) 
Decomposing the logarithms of adjusted variables and rearranging individual terms, one obtains and applying the fixed effects transformation by first differencing yields
Since the district size is constant over time, first differencing cancels out several terms and (44) becomes
Expanding the sum operator and grouping the terms by input factors yields Equation (46) resembles the unadjusted specification. The direct effect parameters enter as a sum of the original coefficients ßs' minus the product of L i and the sum of cross-effect parameters ?s'. Moreover, the 31 Constraint (30) is not binding here, since it was removed by the fixed effects transformation as in the case of the simple Cobb-Douglas specification.
-35-sum of the cross-effect parameters is identical with left hand side of constraints (31)-(33). It follows that the spurious size effect disappears and the fixed effects transformation of the unadjusted specification is identical with the adjusted one only when these constraints are satisfied. 31 Since one knows nothing about the fulfilment of these constraints in advance, any test of returns to scale based on coefficient estimates from an unadjusted specification of the matching function is likely to yield biased estimates.
